(i9>B*HfcfttT (jp) (12) & |fj 4# ft & # < A > wmfvamm 

ftm^U -213434 

(43)&EB ¥tfll*P(1999)8E6B 



(5i)inta 6 «Bffis# FI 

G 1 1 B 7/135 G 1 1 B 7/135 Z 



$2gf$ *8t# Wm<om\ OL (49K) 



(21)ttiK## 


<8H¥10- 18546 




000005108 










(22)1116)0 


¥^0^(1998) 1^30 H 










(72)»91# 


#* wo 








«f5i^JtlfefWiajBr*f32520#«S Hc5i£ 








ftBftKffBrSSSPFftFfrrt 






(72)£W# 










«BRJtlfeiW6lllBr?Pi32520#» «E5£& 














(72>5&l»f 


«)![ K 






















(74)ftSA 













(54) [38W©«80 ffi&fcft'W F££tf-£n&fflV>fc3EB«i?ISi8fi 



(57) imm 

[jw»¥R] 2o(oi/— «r*««Lfc3e 

V>X27X\ -jj\t#y-+ WW 5«0SS(C, — * 
4ffl««/MB0 1 7 fcftjKU -*«>U-?3K2 9 




(2) 



#^¥1 1-2 13434 



1 



[ttftlflgafiH] 

^.ra-yizmsi^itim^m-^ i <03tiKt . 
#$-*»2*»i»fc. t*u frfes3it^»[*ti!ne 

[fi$ig2 ] n^a i fEKOTiawwe^-y vta^x. 

HS2L/ (NA) 2 • • • • 
(»1 ) tJ^-f tit SWStt ijfiSWBfr^-y H. 
[ §S£ « 6 ] SftfcJi 1 4» 5 cov vWifrtKtttfSfilSS 

umt tx. jaapi^iH^yK-cfflv^nsmjisa 
fuie&^i^&ai^tLT. n&mm* *iz\t-M 

lit, «^W-UA-fcflJES^Rfc*>«*«&«* 

ffiEtswMat. **u frenra^sa*, wot 

MESS l *>^fc»2*>^HM^*Hl5e«*>MHII 
BfcT ? -t X § ■£ &m 2 £0 °]mimcr>±.i,z&wztix ^ 

■r&KMk. ffiiemt82ou-^#£*fttavy 

£>£ft&di*&t. **U MEl^XCcJ:'^^ 

m* hztmrnk-rmmmt^ f. 

>y Ft , *l£»^**^=5:l»3ttf ffiie»S4H 

a. 

C0001] * 



SrW»i:1-4a»i3C^v F. 
Cit*S4 ] mcS 1 3 cov Yf*iM=£»*Hfi«* 
JCvyFtawc. i^yf-WWtfffiEBJPjWRlfi 

ffitfrie^p<7)iirffitogtt!0iHA<. flresHMfttfitt 



:i ) 



mtz>. 

[0002 3 

mtLx^, mgmmfcmLfzmmtf&sztix 
v*6. buk, rr^ f • 7^y^ • i^-x. 6 

2#c014 2M*^144H (App lied 
Physics Lettes, Vol. 62, No. 
2,. pp. 142-144, 1 992) fctE$B£flTVi 

ftfficO&l 0 nm<^S««^^»OWRT«-»^rn 

X-*fc«ttLTfiffl*IWPl/Cs H@6 0nm<7)ieii 

30 -7—^^rv^-i-/-a^ivvn^mmL^mwLLtz 
*sWfflv^K, mmmiA 5*'#t->y h/w-f y 

8^3-1 7 1 4 3 4^$gT1i. ^ffl^rtfy*-/HC 
V yXT3t*ft* LTiS«J®3t$- Jte'ti 1 1 1 . m 
IE fifcffltry sh-n^t jfe«fc«ifi Lfc* v-J- ^ <- 1 lEii 

kmmnmnmmw-t&mmmtix^ 
4 1 9 6 l-sH^g-m. tiv^v>^-omm:^th 

X 6 8£. 2 5^-<03 5 3 1H*^3 5 3 3H (A P 
plied Physics Lettes, Vol. 
50 68, No. 25, pp. 3531-3533, 199 



(3) 
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6> tea, smmztm^~>wmz£h^yi->?fflfo 

[0003] 

J4felT<0J:d4IIUi4*»i. 10 
[0 0 04] ±E. «-©ft3lSMtnLTtt, 41*81- 

•jfcro-rtfflvvcuiifcT**. ft*. 

6 l^Ol 795*^1 8 5K (U 1 t r am 
aicroscopy, Vol. 6 1, pp. 179- 20 
185, 1 99 5) IZtmZtlZ^&Xll,^ ZCOXo 

V-V^XltLZft, 7*n-7jfc«*>£$10 5?n 

^aLo^m^itu ro-rawflWik^ 30 

ofelBIHjWttft. 4fc> AB^JBMf 6*TWiaJSEJ: 

[00 0 5] ifcSSZfc. ±S7r-YM'To-yii, ft 
*^A«)||tfx v ^y^-cftttftt4*». 4fcU* 

[00 06] ^3C> 7r4"rt7 - o-7*S:JHvvt^4£: 

SSfcrD-T'soiEfiiS'^A'-y^- 7*- 
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*. 

[0007] W3RHFP3-1 7 1 4 3 4 9fi4fR>{-Jl 
£SB8fc2B8U;7T54 H • 7 4 S^* • l^-X. 
6 8^. 2 5-^03 5 3 1HA^3 5 3 3K (App 1 
ied Physics Lettes, Vol.6 
8, No. 25, pp. 3531-3533, 199 
6) »WC»i, fWTn-fexfc LTSi^S^lix-yf-v 

odRBBtfa-jfc. 4fc»c. SrlffFS-l 4 19 6 1 

[0008] xmrnsmts msffl&fix < . mm 

mmm< , *ft^3jauds&»s£ffi7-n-7' 

[0009] 

ft&izm^muwmfCihx^imimftmmT 
Jt¥mzmwj:i)>*vrt-k. m& 

as K^i&mmKh hntth^tkzi^, n^m. 
^•yHta^r, ^<tt. jS^^^4rD-7'A, 

^H* . § t> \z^mwt%±r^-r^mit 

yf- WC-«SHM«B3t J: >)*< 1" 4 £ 



(4) 

5 

»4«/MIJPi:tf>£inHtH*, -T<=2r< fct>> (R 
1) *»fi^*tti:-J"i£i:t:J:i3, jS&«?S£ftfc# 

yf-W^-coSlffi&tfBfeO? ox h-7 SrRfrjtf*. 
COO 1 0] 

[fti] 10 

[00 1 1 ] fc£U Ltt^ttffi#<OttJL NAtik 
[0012]$ fclcifc. ifi£i§3^-y FKfcwt, ii 

[00 13] S^tC**:, ifi«*3te'^l ! fc:*5VvC. * 

[00141$ fete**. mmr^>y 
f^TD-r^Wefc J: Xft W WMMHMB 

h. 

[00 15] 3 i£&*§3^-y FKfcWC. ? 

tz: mmt^ F£$j*tste<9flw®sa>*>#si 
[0016]$ tfcifc. ja±«flfiia:#t*j!fis«« 

^•y F fcffifliffifM: T\ ttflMBEflfB&SK* «WW 50 
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6 

4. 

[0017] 

[ 0 0 1 8 ] 0 1 ii*mi<ft&&t%ft^-y KO-Hte^J 
T* 9 . H 1 ( a ) <i^-y K£tt*.b&»& JlfcHr* 
0. Hi ( b ) li, ItE^v F^«BIiWW^KliiH, 

1 (a)fc8Vvc % lfc86B**'wF£*iVvt, fpg 

T'JXA. 3<4ifi»«*N-/K^llJg»ft*i-. 4(iJt 

fftfflOffiftt'-AXT'J-y:?, 5fiJ:tf2 

**7 80nm) O^ftU— 8ttA-7S5-. 

9\mftvi/X, l otitic fu^/h^x, l Hi 
tfVf-W^^effifclAHrt-*^??*. 14ttjBttJt 
( Mitfftfi 6 8 0 n m ) O^JItt U— tf\ 1 2 li£& 
*<0W— f*3 0 v h U fflifefiWL'— *f362 90 

fX?**. Sfcfc, 01 (b) ICfcWt. 15li*« 

fcAsracfcttMifcat'MHn 1 7 1 e# 

B®.Ztitz*>^\s^-. 1 8UJR/MBP 1 7fcJ: 
£3^fc;fcfcifi«SJI£. 1 9UiB8«tt. 2 OteftftW 

2 3{i*y^-w<-i sfcffi^btftfcfcftttflv^ 

iU7?f-JLX-^ 2 4l«ffl|H'X2 7«rfltJWft 
ftftSB. 2 5*4Wftl'>'X2 7iS»S-fr*>yXr^ 

f-x-^. 2 6iiSffljvyxefit2 8Sfia*-f*«e'< 

*, 2 9»iJB*5*»E. 3 0lifi*fi«5eSr«fCV^ 
4. 

[0019] OT. *W«Mt=ov^TB«fcKW*. 

^HiteCT-C'fi. M : 5ro^2ot0^O3t s 2 9i5J:t/3 

O^fc J: V1HE*^)«#E»« «t l^B^t ffiffl-f 4 . 
[ 0 0 2 0 ] t-T . f 3fe (WiJf«ft7 8 

0nm)3 0li, 3fi«*jlW>»£fc *l«*«*0E 

^[aj^ffl^l*! fcft o«t 3 tciftE $tlT V * * . 

f 7*»feaS«Ln:**7 8 0 nmOU— fftli. 3 
'J > - h V yX6 t,Z£ 0 ¥ff3ttlc3e»3*u f 

<o*>. ffi3tt'-Axr';-y^4 5- N »fcsa^[S](c 

Si^riSgs i tanwtfeWftjtfe^-D'Ks o uu ru x 
A2tcj:->-c9o«3e»s:»fl:s*'s>*i. n^yxi 
7x\ ay+w-i 5o*wtc»*3<xfc«/Nnn i 

7±fciDD«Sii*. «*3;to#tt£KKTBfc/<,irR 
»dil4«(. *<0-«IMWfllPl 7*^3fi«^3tl 8 



(5) 

7 

2 9 Ort^fcK 0 . jW^flWI 2 2 fcT , 

tLTttsw-ft. 

[0021]-*. Httg*)l/-ir# ( 0tt(flK&6 8 
Onm) 2 9(2. *yf-U^^-«SBtt««BUfcfflV^il 
ft. ***i^-iftti4li. ^iOWBtW^rtK 10 

fi^BruU^-hSil. A-7$7-8£jgJlU iffiffi 

4 TR* L , 4Mt*TKffi 1 fcjfcWl* . 

*>ix£M$Jl^l>'-f J 3fc2 9(;L T';XA2fcJ:o-C9 

□ 1 7jW»*S;fcfc5eBl 7*«»jfiSfifcllfkK«M^ 

U-1f#2 9{4. ?StfH*I'>'X2 7£»»K TUXA 

4TRttU 7<M\ 2?*tt*tf>l'-' *#3 0#<& 
OlfeWlfctft, a-7S5-8TR«LT. tf(tbffi(c9 

#iT^ft^jftKM}££Jfivvt v^^T, ^-y 5 5-T 
RStUfcfttt, ^^yX9fcitX#^iRH$-4i.S^ 
0 y Y y #;H^X 1 0 £3j§ , 4 #9Jft&fcfJ 

Si it. avf-w^-mtffcajSfift. fca. *^ 30 
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(i .a v + v a- 1 5 coxmtftcot&kmx'h t . jbk 
«r*3 0tt. «*uvX2 7"«i3ts*i, *y 

aM^)«s»i, witf 6$?o:/sareaft. misy 
tfyxuyxzmt ti?xnmiwfim& 

XJSjSffiijFIMrft. fitt£*)l'--W&0ttfi£7 8 0 
nm. JfittJl^U-ifje^a** 680 nmi 1"ft£:. 

ti»5 5*o>'ffl<fcftjK»» Wfe2 9 

H-«JffllU>'X-«63tLfc*&. l^-ifj£2 9J± 
^i^'tfy^A'-l 5c9gfflfc, H2«rt<*3K 
S*U 2*3^>tt*<0»«:r>fcV— tfftt7)*ftfiS£#8i 
t ft ft. £OJ;-3&Zo<oi-— fftnWJt®. 

WkZ<r>X?Mfmth1r\t. i6**JlfcJ:ft«**»6 

JfcfcltLttftfcttfcMlTaft. *#JI?tt, Fl*££ 

mntiWiuyxx-mtL. PHHcwtftjuuiaaiwav^ 
«rffloT4MWft*sicr»ft*«. zirm&vmtaemn 

m<btM£ ^frwnwtc^y* t & ft . x^y. 

<;*fr7%CD r^t^oa^j (S?StfjJiR£) co^8«, 
6 6 0 JCfc J: tiii . U yXTm* Sfut3lW)*IHc* -> 
<ft2) TSISftft. 

[0023] 
[ft2] 



ZL 



[0024] (ft 2 ) vtmwm&om 1 w-tfajsota » zw±x'Z . ias«3i£<o<i^i«f witti6i±T# ft . - 



V^ftt. 3Kft*«08»i:V^i4:fc=Srft. ^fflfft!^- 
■tf^»^$r, 7 80nmfe«}:^68 0 nmJ:ttL«fs 
^cOffiSJi6.24fcJ:l^5.44S^nyi:^ft*>^, 

Egft»<7)i§$6$^oy(iSS^dlTJ> , 3. ifitio 



jKWfc. (»2) «S-0-tfOiStt±2 1/(NA> * 
T*ife*lft*»fe s 8ttftOX2 9*:Jt:KftO%3 0«> 
*3t^* { ±2 1/ (NA) ^liLt^flft. 1"^*, (ft 

OSeBSrifttWiHf, ^ oxh-^ Sr-HHWjh-C* ft i 



@»^<O5e2 9«O^^W3e3O'\^D^h-^JK50 t^*»ft. 50gffiCS&£6 



(6) 

9 

80nm<DW- fft 2 9 £KSt U i^7 80nm«01/ 

7 8 0 n mtfOU— f B± 1 0 0 %i£8$* 1 S<V&£iZ 
mX'Z b J: ? (c-rtitfft-f ttSt^JttiS f>t|6]±$ti: 
L^^flStttt. 6 80nmcOl^— f^iKW?^: 

x # y f-w-?- 1 5 oSEffiattai^fcJB^ft i t #r 
»&. #yf-w<-i so&^o^ShfctSt'NiBni 

[00 25] *yfW\'-l 5£V— 9**2 9. 3 0O 
9ftft»J££ LT 1 $?oyWT<9fitJ£tfg 

-££U#y?-W\'-l 5£7?-?-.iX-?2 3fci: , )o 
ftfctt, T^^-*x-^2 3f'iEi!iL=5r* 1 ^. ft&ttl 

^jLX-?2 3£ffl^£^W&#y^-W\'-l 5<0fi 

fM$=5rW^ vf - n-c 7 )^ if * & if K <fc 
4, £$£^#3 0fcJ;tfM}&£c7)ft2 9?>mftfia 
t , # W- w<-0OT*Sfi«*3te 1 8%±JB&MnGHP 
1 7 1 tf)fflaW fiSWHE-C* * fc ^ 5 ^HtfftS. 
[0026] «fc s m? < x?* { ±T«8i)Uc 0 > 

t^ttS-t-^('o^Ti^BJ-tS. 03 li, JBifrr-fX 
91fi±.T£.miLt&&n* t-«S;it. 03 
( a ) J; 3 tc$ftr < Z-7tf±TM?hb , Ztilzi 

ffl£*lS. £*>fi#tt, Jtifi5^yX2 70T^f-jLX- 
*2 5N£ifc*U H3 (b) coj;^ fla5Ift£**-tf 
ah=5rSJ;-)t. m^yX2 7<m.W.ZW£?%. Z 

hviWMzb OottMu £*ifcJ:0. *>f-UA-tt 40 
««U VXt*fc-JEo«Wffilfc»6 J: 3 K^-.tftf 

[0027] mw&mtoAWEiZXLXIiSSTtol o 

k , fc0^ffifc^$Sb6^S 1 0 nmgjgcoffiii^iaei 

tfmth^m&tfhh. HifE^nnK3s-e+^*>^2o 50 
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X^^j$«^7. 5m/iK'ftS. «yfW\*-l 5 

yR*>#y?-w immmum 4 Muz.? 

ft 9, ^*^Ji#?2N/mT'ftl.. Cl^yf-WN'- 

tio- 7 Ngjeco?taf wit, mfew&±$<%h 
a> & . immmm 1 5 m h z aswrrs £ t * f t*£ 

15MHz ElTODDfl ( imtm 5 0 0 n m jyjfctfffllfl 

2 7 -emfts *ifc«««usaBSrt t » * cot . j&^wk 

5 0 0 nmOTWDflfltfflS'f 4 ) (d^.LTll. 

i o nmaT^»ic/hs^eiBS-eft*fc«>, ie^* 

1 8»i, MQtti^^, wmu 1 70^# SSJg^Si 

[0028] tLhoi o t^Sfflt J:iUf. ^ y^-P^' 
-1 s^iBfflL.Jtieiis^fflojfi^m^rn-^x 

««WMW)**3 0 fc ff - W<- 1 50^^tfJ3t 

2 9 C0S^*^^4 i> CO t -T4 £ t fc J: ") . m%<r>fk% 

2 9^*iiw^yx2 7fc«fc9jfiie««±ffl«at'j>HP 

(•itJfitffl^BilWtfl 6 * t * y + W N'-^ffi«ttti^ 

ft£. zt,iz±tz, wsjaewK^-yHtfiv^. Mie 

[0029] 

[02] Jfiif^rn-yf+JfiiOtfc^E. 

[03 ] m&r < x? tftTizw.® Ltzn&m-m 
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1 1 



^co^y^-WN'-^fj^fc^Jil^ilSfg^, (b) 
1 ■■■»«*«&». 

5, 2 1 -ttttftai"— We*it*L***03tt*jKi 10 

1 S-nlM-M^X 20 



14 
1 5 
1 6 

1 7 
18 
19 
20 

2 1 
22 
23 



1 2 



■earn. 

2 4 -HUH' 

2 5--«%vyxr^f-x-^, 

2 7-SffllPyX, 

3 0---£tt£O& 
3 1-Stt. 



[02] 
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[01] 
01 

(a) 
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